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(54) YCTPOCICTBO /Ulfl PEMOHTA OGCAA* 
HOO KO/IOHHbl B CKBAXHHE 

^7) MaoGpereNMe OTHOcmcii k SKCfuyarauHM 

McnonwsoaaNO npn HapauiHsaHMM ueMetmio- 
ro KOAwua M eoaAattMM aicfMHoa us raMnoHax- 
Nwx MarepMaaoB aa o6caAHoA kcmiohhoA. 
Htnh " pacitiMpeHHe TexHoaoniHecKiix aoa- 
MOXHoereft yCf poAcraa aa Dier o6ecnaNeNii» 
OAHoapeMeHHoro e ycraHoaxoA peMOHTMOro 


2. . 

navpyOxa TaMnoKMppaaMMa aaxoaoHNoA ao- 
HM. An" aroro paAHaaMwe oraepcnui nonoro 
unoKa napeicpwTu a mcxoahom noAoxemtH 
repMeniHHUHH mperopoAxaMM »<ejxAy r^APO- 

tiMIIMHAPWM. nOAUA lUTOX a HHKHeA NdCTll 

MMeer ycraHoaiieHHyA Ha Nen c aoano^xHo- 
CTWK) orpaKMHeKKoro oceaoro nepeMeuieNMa 
MiuiMHAPMNecKMA nepexpuaareAb c ^pMKuif 
OHHUM ^apeM. B noaoM tnroxe noA uhamh- 
ApmacKMM napexpuaareiiaM aunoAHeNM 
paAHaiiMiue eraepcTHa. l|HfiNHAPM>iecKiiA ner 
paxpyaaraM ycraNoaaar! c aoaMosxNocTktt 
napaxpyma noeaeAHMx npM xoAe uiroxa 
aaepx. tlocne aaxami n npo»%tm TaMnmax- 
Noro MaTepnaiia pacnoaarax)T peMoimiyA 
narpyOoK NanpoTMa amy NapyuieMtm oGcaA- 
HOA KOAONNtf. nepaMOtuaHHeM ycrpoAcTaa 
aaapx nepaxpyaaxrr paA^anwHye OTBepcmn 
MMiiMKAPMHecKiiM nepeKpyaareneM. aareM a 
ycrpoAcrae coy^m paGoMee ABNxceHMe. rtpM 
STOM axopi axoAHT a aaManiieNMa c ko/iohhoA. 
2 till. 


MaoOpareHHe othocmtcx k GypcHMO m 
axcruiyaratiMM He^TPNyx m raaoayx cxaaxcMM m 
MOxaT HcnoAbaoaaTbca rpM NapamHaaNMN 
ueMCHTHoro xojikua n coaAaHtm axpaHoa Ma 
TaMnoHaxMyx MaTtopnaiioa aa oGcaAHoA xo- 
iioHHoA c nociieAyiomeA repMarmaaiiHaA 
caAHoA xoaoHNy MeTaAANsecxMM naacrupaM 
a He^TXHyx. raaoayx m aOAAHyx cxaaxcMHax. 

UeAbX) M3o6peTeHMa aaiiaerca pacuiMpe- 
HMO raxHoaonnecKMx aoaMoxHocraA ycrpoA- 
craa nyroM oGecneseKMX OAHoapaMOMHoro c 
ycraNoaxoA peMOHTHoro narpyGxa TaMnoNit* 
poaaNiM aaKOAONHoA aoHy. 


. Ha ^r. 1 M3o6paxceMO ycTpoftcrao Ana 
peMOHTa oGcaAHOA KOAONNy a CKDa3XMHe, cny- 
luaHHoa a cxaaxcMHy, a MOMeirr saKasicM ray- 
noNMpyxiuiero MarepiaAa: hb ^nr. 2 - to xce. 
npM ycraHoaxa naacrypa. 

ycrpoAcrao aax poMONra o6caAHoA xo* 
AOHiiy a exaaxcMHa eocroMT Ma axopa 1 • aiyxea- 
luero A^a onopy ycTpoftcraa hb xoaoHHy. 
fHAPi^MHecxoro AOMxpara a XMAe Kopnyca c 
nocAOAOaaTeakHO ycraHOBAeHHyMH a hcm 
rHAPOUMAMHAP*MM2 c repMeTMMHUMM nepero- 
poAK*^ 3 Moxgiy hmmm. B xopnyce renecxo- 
' nMHOCxM ycraHoaAOH ruuiyA uitok 4 c nopiu- 
Na»iM 5. pacnoAOxceNHUMM a fmapoumamha- 
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pax. M pwHankNUMM oreepcTHJiMM A aao cbm- 

3H nOilOCTM UlTOKa C nO/lOCTIIMM fMAPOUMIIMH- 

APOB. Pa^AMa/ibHbie OTBepcTMn A nepeicpuTw b 
MCXOAMOM noiioxoHMH repMeTH«fHUMM nepe* 

ropOAKBMM HeMAY UKAHHAPBMH. B HMXHeA 

MacTH no/ioro tinoica ycTBHoaiieHa nvu)da/iM* 
HecKan AopHMpyioiuaii ronoBKa 6. 

Me)KAy KopnycoM m iHApaaivmecKofl ao- 
PHMpyioiueA roAOBKoA fucnoAOxceH peMOHT- 
HuA narpyCoK 7. B mntHeA nacm noAoro 
lUTOKa noA rHA|ia8fiii«iecKM AOpHMpyioiaeA 
rorr>BKoA ycTiHooiieN c BoaMomMOCTkio orpa- 
MMHeHHoro ocesoro mpeMeiAaMMB iikamhaP^ 
NecKHft nepetcpuMTOM 8 c ^pmkumonhwm 
4K)HapeM, a noA iimMHAPM«iecxMM nepaicpy- 
BareiieM b nonoM arroKe awnoAMenu paAManb- 
HueoTBepcnw 9 aar MMpKyjiaiiHM a mcxoahom 
noAOJiceHMM TaMROHaxcNoro Marepiiaiia. B 
aepxHeA nacTM noAuA urroic 4 mecrxo caasaH 
C TpaHCnopTHOll KOAOHHOA Tpy6 (nacocHO- 
KOMnpeccopHWMM TpySdMM) 10. 

YcTpoACTBo Ann peMOMra o6caAHOA ko- 
AONHu 8 cKaaxHHe paGoraer cAeAyiomMM o6* 
paaoM, 

riocAe cnycica ero hb rpdHcnopTHoA ico- 
AOHHe Tpy5 B cKaa>icMHy paAMdAbHue oraep- 
CTHff 9 pacnoAaraiOTca HanpOTHB 3ohu 
NapyuieHMB oGcaAHoA koaohhu. OncpuaaiOT* 
ca paAHBAMue OTaepcma 9 nepeMeiueMMeM 
ycrpoACTBd BHMa. B mcxoahom noAoacewHM pa- 
AMBAMiue oraepcTMB A nepexpuTu. ripn ra- 
KOM pacnoAOMeHMH paAHaAkKwx oraepcTMA A 
M OTKpiiTux pajt-nanhHUA OTBepcTHAx 9 npoM3* 
BOAHTca saKdHica TdMnoHajxHoro MareptiaAa a 
30Hy NapyuieHMB o6caAHOA koaohhu m aaAaa- 
AMBaHMe ero 3d o6caAHyio coAOHHy. 

nocAe aaxaMKM m npoAaaKM xaMnoHaacHCh 
ro HaTepHBAa p.«cnoAaraiOT peMOHTNuA nar- 
py6ox HanpOTMB aoHu HapyuieHHB o6caAH0A 
KOAOHHM. nepeMeiiieHMeM ycTpoAcraa BBepx 
nepeicpuBdioT paAMdAWHue oraepcTMN 9 uh- 
HHHAPMNCCKMM nepeKpuBBTeAeM 8. SareM a 
ycrpoAcTDo cosAaiOT pa6osee AaaAenMe* npn 

3TOM BKOpk 1 BXOAHT B SaiienAeHMe C KOAOH- 
HOA. 

nepeMemeHMeM TpaHcnoprnoA koaohhu 
rpyS BBepx nporarMBaiOT rMApaaAMHecKyn ao- 
pHMpyK>it(yio roAOBxy anyrpw poMOHTHoro nar- 
py6Ka. oraep^TMR a iutokb buxoabt ms 
repM8TM4HUx neperopOAOK m xMAKOcrk no- 
ciynaer b umamhapu rMApaaiiinecKoro aomk* 


para (^mf. 2). flpn AaAkHeAuieA aaxaMKe jkha--. 
KOCTM rHAPaaAH«iecKMA Aouxpar npoTarMBacT 
roAoaxy 6 BnyrpM pei40HTHoro narpyGxa hb 
AAHHy, paanyio xoAy noptuHBA. 0AH0Bpei4eH* 

5 HO OCyiAeCTBAAK)? nQAWBM TpBHCnOpTHOA KO* 
AOHHU Tpy6 HB BBAMSHHy XOAB nOpulHOA 

AOMxpara. Ocraautyioca «iacTb paMOHTMoro 
narpyCKa pacuiHpBX)? npoTarMBaHMeM roAo- 
BKM 6 e noMoutbio rpaHcnopTHoA koaonhu 

to tpyO M TBABBOA CMCTOMU. RoCAe pBCUIHpeHMA 

M npMxcaTMA pBMOHTHOro nBTpyGxa no aceA 
A)iHHe ycrpoAcTBO cnycxawT a xpaAHee hhbc- 
Hee noAoxeHite. OTxpuaaxTr paAMBAMue or- . 
aepcma 9, npoMuaaxyr cxsaxMHyAO auMuaa 
15 TaMnOHaacHoro MarepKBAa n noAHMMax>r ycr- 
poAcTBO MB oeaaacMHu. 

OopMyAaMaoepeTOHMA 

YCTpOACTBO AAA peMOHTd OSCBAHOA KO- 

20 AOHHU a exaaxMHe.. aKAK>«iaioiuee xopnyc c 

BKOpeM M HOCAeAO&aTeAkHO pacnoAosxeHHu- 
MM a HCM mAPOUMAMHAPdMM C rCpMeTMSHUMM 

neperopoAxaMM MexcAy hmmm, TeAecKonM«ie- 
cxM ycraHOBACHHuA B Kopnyce noAuA uitok c 

25 nOpUIHRMM, paCnOAO)XeHMWMM a mAPOtlMAMH- 
APaX. M paAMBAbHUMM OTBepCTMAMM AAA C8B3M 
nOAOCTM UlTOXa C nOAOCTAMM rMApOUMAMHA- 

poa. rHApaaAMHecxyxi AOPHMpyxicMyx) roAO- 
Bxy. ycTBHOBAeHHyx) a hmachcA mactn noAoro 

30 itfToxa, ycraHOBAeHHuA MexcAy xopnycoM m 
rHAPdBAMsecKOA AopHMpyK>u<eA roAoaxoA pe- 
MOHTHUA narpyOoK m TpaKcnoprHyn xoAOHNy 
Tpy6, jxecTxo caaaaHHyx) c roaum uitokom a 
BOpxHeA ero nacTM. 0TnM*iaK)ii|eecA tbm. 

35 NTO, c MeAM pacuiMpeHMA TexHOAoriHecKNx 
BoaMOxcHOCreA ycrpoAcraa nyreu oOecne^e- 

HMA OAHOapCMCHHOrO C yCTaHOBXOA peMOHT^ 

Horo narpyOxa TaMnoNMpOBaMMx bbkoaohhoA 
30HU, paAHaA^Hue oraepcTHA noAoro iutokb 
40 nepexpuTu a mcxoahom noAoxceHMM repMC- 
TMHHUMM neperopoAxaMM MexcAy rnAPOuit* 

AMNAPaMM. npM 3TOM HOAUA UITOK B HMXCHeA 

NacTM MMeeT ycTanoBAeHMuA na hcm c aoa- 
MOxcHOCTwx) orpaHMHeHHoro oceaoro nepeMO- 
45 meHMB uMAMHApMMecKMA nepexpuBBTeAW c 

^PNXUMOHHUM ^HapOM, B nOAOM UTTOXO nOA 

UNAMKAPWHecKNM nepeKpuBBTeAeu aunoAHO- 

HU pBAHBAWHUa OTBCpCTMff. a UMAMHAPMHe- 

ckmA nepexpuaaTeAb ycTaHoa/ien c bobmoxc* 
50 Homx> nepexpuTMA nocAeAHMx npM xoab no- 
Aoro urroxa aaepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers fi'om plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 


sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with fiiction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydrauUc cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons S, disposed in the hydraulic cylinders. 


1686123 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted ui the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casmg works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted fi-om the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — ^borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod m the lower portion 
has a cylindrical sealing assembly with fiiction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 
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